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Abstract 

Device for measuring the bottom of vehicles comprising an extendable ruler that in one end is provided 
with a pointed mandrel for contact with measuring holes or points and that the ruler in its other end is 
provided with a magnetic fastening means and a centering means for centering the fastening means 
relative holes in the bottom. The centerin g mea ns is a conical mandrel that against the force of a spring 



can be pushed into the fastening bracket. 
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(54) Measuring device for vehicles 

(57) Device for measuring the bottom of vehicles 
comprising an extendable ruler that in one end is pro- 
vided with a pointed mandrel for contact with measuring 
holes or points and that the ruler in its other end is pro- 



vided with a magnetic fastening means and a centering 
means for centering the fastening means relative holes 
in the bottom. The centering means is a conical mandrel 
that against the force of a spring can be pushed into the 
fastening bracket. 



CM 
< 

CM 

o> 

CM 
CM 

o> 

O 

CL 
ID 



BNSOOCID: <EP 0922927A2> 



i) 




Printed by Jouve. 75001 PARIS (FR) 



1 



EP 0 922 927 A2 



2 , 



D scription 

[0001 ] As an aid when checking damages on crashed 
cars and on repairing these respectively it is known to 
use rulers constituted by an extendable, for instance tel- 
escopic part that is fixable to its length and in its ends 
are provided with measuring points. The ruler may be 
used for measuring or adjusted according to measures 
taken from an undamaged side or alternatively from a 
data sheet or drawing for the vehicle for comparisons. 
To this end the ruler is provided with scales. Since most 
vehicles already from fabrication are provided with a 
number of holes in the bottom of the body that are very 
precisely defined to their position one can with the aid 
of such a ruler comparatively simply through measuring 
between defined holes obtain a good measuring accu- 
racy for cross measuring for instance. 
[0002] A drawback with these rulers is however that 
they are comparatively work requiring in particular at 
larger damages when the ruler becomes comparatively 
long and consequently difficult to handle and to locate 
with the required exactness with its points. In reality this 
often means that its a two person job with the resulting 
costs. 

[0003] It is also known to arrange measuring systems 
on the correction, straightening benches that are used 
when repairing cars. These measuring systems and cor- 
rection benches or fixtures are however very expensive 
and can only be acquired by firms with a sufficiently 
large volume of work and each bench can only take one 
car at a time. This means that many who actually would 
have to use measuring equipment can not afford it, but 
instead have to work instinctively. 
[0004] Yet another time when a simple measuring is 
desirable is when a car has been damaged. A good 
knowledge of how badly damaged the car is, is neces- 
sary in order to enable the insurance company, the own- 
er or the man who is to repair it if the car is worth repair- 
ing or if it should be broken up and to assess expected 
repair time and cost. Even here a simple measuring 
method with accompanying means would be desirable, 
provided that sufficient exactness can be achieved. To 
achieve the desired precision it is further desirable with 
a three-dimensional measuring. 

[0005] In view of the above problems the invention 
has as its object to provide a low-cost simply manage- 
able measuring system for the measuring of the bottom 
plates of cars. 

[0006] The system in accordance with the invention 
constitute in its most simple variety an extendable ruler 
or bar that in one end is provided with a measuring point 
and in the other end with a fastening means including a 
powerful magnet for the fixing to the underside of the 
vehicle and a centering device for the centering of the 
fastening means in relation to a measure hole in the 
body. Since today very powerful magnets are available 
the end of the ruler may be firmly and securely be held 
to the body even if rust and/or undersea! should be 



present around the hole. 

[0007] When the ruler is fixed in one end the user may 
measure distances, compare left and right measures or 
compare with data sheets. The ruler is at the magnetic 

s fastening bracket preferably swivable laterally as well 
as vertically. In this way it can easily be moved to differ- 
ent measuring points or out of the way without having 
to be dismounted The ruler may easily be used by one 
person and even on cars that stand on their own wheels. 

10 The ruler can be extended to approximately the right dis- 
tance, inserted under the car and with a simple move- 
ment be fastened to the car with the magnet and then 
the measurements can be controlled in the other end of 
the ruler or compared with a new reading with the rnag- 

is net fastened to a symmetric location on the other side. 
[0008] The centering device for the fastening bracket 
can be constituted of a cone pretensioned outwards by 
a spring. At mounting the cone is inserted into the hole 
and the fastening means is pressed against the hole un- 

20 til the magnet grips. Practically it has turned out that this 
fastening means result in a good grip that is also always 
centered in the hole. This also means that the fastening 
means is adaptable to different hole sizes and the in- 
vented fastening means can be used on a very great 

25 variety of cars without change of adaptors. With an easy 
bending movement the fastening means can be re- 
moved again. With the right relation between the cone 
angle, the spring force and the magnetic force, the 
spring of the cone can center the fastening means dur- 

30 ing the movement towards the mounted position or ac- 
tually even after mounting since the force necessary to 
achieve lateral movement always is smaller than the 
holding force (since the friction coefficient is always 
smaller than 1 ). Even if this balance is not achieved it is 

35 easy to feel when the cone has reached its correct po- 
sition, since the bracket will have a considerably in- 
creased resistance against movement away from this 
position. 

- [0009] The magnetic fastening means in the end of 
40 the ruler may be permanently fastened to this or prefer- 
ably removably. Also for the connection to the ruler mag- 
netic force can be used or a simple snap lock with a 
spring loaded ball and a circular grove. 
[0010] The fastening means can according to the in- 
45 vention not only be used together with a ruler but may 
also be used to mount and center other measuring 
equipment increasing speed and precision when using 
these. For instance the rod in the small end of the ruler 
may in its upper end also be provided with a magnetic 
50 selfcentering fastening means so that a specific length 
measure can be monitored while for instance straight- 
ening work is carried out. 

[0011] In accordance with the system according to the 
invention the ruler may instead of being used together 
55 with the magnetic fastening bracket be used together 
with a transverse preferably self-centering beam that is 
fastened to the vehicle. By fastening the ruler to a central 
point on the beam m asures to different points on the 
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right and left side can quickly be taken showing in figures 
how skew or deformed the bottom is. The ruler may also 
be fastenable to points on the transverse beam situated 
on equal distance from the center to provide additional 
triangular measuring to provide the coordinates of 
measuring points. 

[001 2] A further part of the invented system is a device 
that deliver a line of light and that can be mounted either 
on the self-centering beam (preferably centered) or on 
a magnetic fastening bracket. When mounted on the 
self-centering beam the line automatically will provide a 
plane that is essentially horizontal or at lest perpendic- 
ular to the vertical symmetry plane of the car. This 
means that it can be used as a reference for vertical 
measurements at least at symmetrical points, for in- 
stance by means of an adjustable measuring rod ar- 
ranged in the outer end of the ruler and provided with a 
scale. To obtain exact measure figures the rod has to 
be vertical but in order to compare the left and right side 
it is only necessary to compare readings without adjust- 
ments of the rod in the ruler, which in turn means very 
rapid comparing. 

[001 3] Instead of mounting the light (laser) device giv- 
ing the line on the transverse beam it can. be mounted 
on a magnetic fastening bracket and adjusted so that it 
is perpendicular to the vertical symmetry plane. 
[001 4] In a more sophisticated development of the in- 
vented system using for instance the transverse beam 
the angles of the ruler laterally and vertically are elec- 
tronically registered as well as the length of the ruler. In 
this way a connected computer may provide quickly and 
precise a mesuring chart of the vehicle, that can be com- 
pared with a corresponding data chart of what the meas- 
urements should have been. Also this version can to a 
certain extent be used with the car standing on its 
wheels. Connection to the computer may be wireless. 
This version of the invention has the advantage of re- 
quiring very little or perhaps no adjustment or precision 
on mounting since the computer from three undamaged 
points can relate the measuring to the actual datum 
plane of the vehicle. 

[0015] It deserves to be mentioned that the invented 
system and its components allow not only simple and 
fast measuring, but it is also easy to understand how it 
should be used and no length training or tutoring is nec- 
essary. 

[0016] Further advantages and characteristics of the 
invention are apparent from the claims and the following 
description of preferred embodiments. In the drawings 
fig. 1 shows a ruler according to the invention, fig 2 an 
enlarged part of this and fig 3 - 6 different views of a 3D- 
embodiment of the invention. 

[0017] The ruler shown in fig 1 is constituted of three 
in each other telescoping parts. In the connection be- 
tween the first part 1 with the largest cross measure and 
the intermediate part 2 a ball snap means and a locking 
screw 5 are arranged so that the relative positions easily 
can be found and locked for instance at each decimeter 



or half meter. The part with the smallest cross section is 
steplessly adjustable in the intermediate part and fixable 
to its extent by means of a lock screw Measuring scales 
7 are arranged on sides of the ruler to allow among other 

5 things simple reading from the side when the ruler is 
used on a car standing on its wheels. 
[0018] In the outer and smallest end of the ruler a 
measuring rod 8 with a conical tip is arranged adjustable 
perpendicular in relation to the ruler in a guide 9 and 

to lockable to its protrusion relative this, also the rod is pro- 
vided with a scale 10. 

[001 9] In the outer end of the telescopic tube with the 
largest cross section a magnetic fastening means 11 is 
arranged. The magnetic fastening means is lined up in 

'5 the same plane as the ruler and the rod in the other end 
of the ruler. The magnetic fastening means includes a 
powerful magnet 12 surrounding a conical mandrel 13 
that is movable inside the magnet and pretensioned out 
from the magnet. 

20 [0020] The ruler is in the magnetic fastening means 
pivotable laterally and heightwwise in the plane of the 
ruler and the rod in the other end (fig 2). This enables 
simple measuring of the distance to different points or 
checking if these are in the right position during for in- 

25 stance straightening work, since with mounted fastening 
means the ruler can be lowered, moved laterally or not 
and once again be brought in contact with a measuring 
point on the vehicle. 

[0021 ] As an alternative to arranging a magnet around 
30 the centering mandrel , the centering mandrel itself may 
constitute a powerful magnet with the surrounding guide 
instead being spring pretensioned towards the tip of the 
mandrel to secure perpendicularity between the-mon- 
ting means and the surface on which it is placed. 
35 [0022] The fastening means may be extendable by 
the insertion of an extension between the the ruler and 
the magnet part for the cases when measuring for in- 
stance must take place past a low rear axle, muffler etc. 
•' The separability may also be practical if different fasten- 
40 ing adapters are necessary, for instance adapted to the 
mounting points for lifting jacks for some cars. The dif- 
ferent parts of the fastening bracket may be held togeth- 
er with magnetic force from the holding magnet or from 
separate magnets or by snaplocks. 
^5 [0023] In a second embodiment the invented meas- 
uring device shown in fig 3 - 6 includes in addition to the 
above described ruler a beam 21 that can be mounted 
transversely on a vehicle. In both ends of the beam that 
is constituted by an extruded aluminum profile extend- 
so able brackets 22 and 23 are arranged for the mounting 
on the bottom of a car. For instance on the bottom flange 
of the thresholds. The brackets comprise simple clamp- 
ing devices with a loose part 24 and a fix part 25 that 
are clampable by means of a bolt 26. The clamping de- 
55 vices are fastened to rods 27 that are arranged in verti- 
cal holes on the extendable brackets 22 and 23 and fix- 
able by means of locking screws 28. Furthermore they 
are provided with scales so that different support levels 
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for the beam 21 can be adjusted dependant on the un- 
derside contour of the car, but with the same measure 
on both sides, that is with symmetric mounting. The ex- 
tendable brackets 22 and 23 continue in their inner ends 
in toothed racks 29 , that are arranged opposing and 5 
overlapping each other inside the profile with a sprocket 
between them and gripping into both racks 29, and jour- 
naled in the beam. This result in the extensions both be- 
ing extended the same amount so that the beam always 
will be centered in relation to the car. On both sides lock- 
ing screws 30 are threaded in the beam to fix the ex- 
tended positions of the brackets. 

[0024] On one side of the beam a U-shaped profile 31 
with folded edges is arranged with its opening turned 
away from the beam. In this U-shaped guide a bracket 
32 is displaceable transversely along the beam. Exactly 
in the center position between the brackets there is a 
little hole in the lower side of the profile and here a spring 
loaded ball arranged in the displaceable bracket 32 can 
snap in exactly when the centered position has been 
achieved. Two or more such snap positions are ar- 
ranged in the shape of drilled holes symmetrically on 
each side of the centered hole to provide additional 
measuring positions with defined locations. In the brack- 
et a 32 downwards extending short pin is arranged and 
on this a pivot part 33 (see also fig 2) can be pushed on 
from below pivotable around the pin. The pivot bearing 
is retained on the pin by means of a ball snap lock and 
the pivot bearing is fastened to a ruler of the same type 
as in the first described embodiment. 
[0025] Measuring is carried out essentially as in the 
first embodiment but now with the ruler fixed to the self 
centering beam and located in the centered or in the 
symmetrical positions. 

[0026] To complete the above principally two-dimen- 
sional measuring to a three-dimensional measuring a 
laser device 44 can be mounted on the bolt of the cen- 
trally placed sprocket between the racks. The laser de- 
vice is. held in place by a powerful magnet (atracting the 
bolt). 

[0027] The laser device includes also a switch and a 
battery. In front of the laser a cylinder lens (with vertical 
axis) is arranged so that an essentially horizontal light 
line or plane is obtained. 

[0028] Before measuring commences the light plane 
may be adjusted to parallelity with the floor or the datum 
plane of the car by checking the readings with known 
and undamaged points and by adjusting the fastening 
of the beam to the car. 

[0029] The laser device 44 is directed so that the the 
laser line falls on the rod 8 in the small end of the ruler. 
When comparing readings from symmetric points on the 
left and right side it is immediately obvious if the same 
height readings are obtained. If not the car is skew. By 
providing the ruler with an extra marker on which the 
light shall fall it is possible get the ruler parallel with the 
datum plan of the car. Alternatively the ruler may be 
provided with a libell. 



6 < 

[0030] As is apparent from the above the invented de- 
vice is simple to use and easy to understand and use, 
in a few minutes it is possible to see in absolute figures 
how and how much a car is damaged. This means that 
someone else than the one looking at the car and m as- 
uring it can take the decision on scraping or repairing. 
The figures can be compared with previously repaired 
cars and their repair costs resulting in an improved de- 
cision basis and or cost prediction. If a sufficiently large 
number of figures are obtained not only is the decision 
made more easy but it also becomes more difficult to 
tamper with the figures for instance in order to salt the 
invoice. 

[0031] If it is desirable to monitor for instance the 
straightening of a car with hydraulic means the all elec- 
tronic 3D-version can be used to continuously monitor 
the work by using a magnetic fastening means in the 
outer end of the ruler too. 

[0032] It further deserves to be mentioned that the 
selfcentering beam also can be used together with the 
symmetry measuring device 47 for body panels that is 
described in the European patent application 
95850071 .2, this device being held in brackets 45. 
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Claims 

1. Ruler for measuring vehicles, characterized in that 
it in one end is provided with a rod with a conical 

so end for contact with measuring holes and points and 
that the ruler in its other end is provided with a mag- 
netic fastening means. 

2. Ruler according to claim 1 , characterized in the fas- 
35 tening means being provided with a centering 

means for centering the fastening means relative 
holes in the bottom. 

■• 3. Ruler according to claim 2, characterized in the 
40 centering means being a conical mandrel that 
against the force of a spring can be pushed into the 
fastening. 

4. Ruler according to claim 1 , characterized in the fas- 
45 tening means being dividable for the insertion of an 

extension piece lowering the ruler. 

5. Ruler according to claim 4, characterized in the ex- 
tension piece including a laser device providing a 

50 horizontal plane falling on the rod in the other end 
of the ruler. 

6. Ruler according to claim 1 , characterized in the ruler 
being swivable laterally and vertically relative the 

55 fastening means. 

7. Fastening means for measuring equipment, com- 
prising a magnet and a centering conical mandrel 
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that can be retracted into the fastening means 
against a spring. 

8. Fastening means according to claim 7, character- 
ized in the magnet being cylindrical and surround- 5 
ing the conical mandrel. 

9. Measuring device for vehicles, characterized in 
comprising a ruler that in one end is provided with 

a scale provided measuring rod and in the other end 1 o 
to a fastening means on which is arranged a device 
delivering a line of light serving as a measuring 
plane falling on the rod, said light plane being ar- 
rangeable perpendicular to the vertical symmetry 
plane of the vehicle. is 

10. Measuring device according to claim 9, character- 
ized in the light device being arrangeable so that its 
light plane becomes parallel with the horizontal da- 
tum plane of the vehicle. 20 

1 1 . Measuring device characterized in comprising a rul- 
er that in one end is provided with a measuring rod 
and being extendable and pivotable and swingable 
both laterally and vertically relative a fastening 25 
means so that the measuring rod can be brought in 
contact with different measuring holes and points 

on the bottom of the vehicle, said ruler's length and 
lateral and vertical angle in the fastening means be- 
ing electronically registerable and transferable to a 30 
computer for registration and or computations of the 
coordinates of the measure points. 
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